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On Mr. Davy's tlypothesis. 24~ 

impure acids, and alkalies of commerce, are to be had 
.every where. All the instruments and bottles are arranged 
m such a manner that they may he seen ar one view x, hen 
the chest is open, and they are so packed that they may 
readily be taken out; and, when replaced, fit in such a way, 
that the whole, when the chest is locked, may be turned 
upside down ~ ithout risk of receiving injury. 

Compton-Street, Soho, F/IEDRICK ACCU M. 
March l, 1811. 

XLIV.--Observations and Experiments concerning ~Ir. 
Da~. s HypoHzesis of Eleetro.C/~remical A.fflnity.--By 
M. D o ~ o w ~ ,  Esq. 

[Concluded from p. ~:3.] 

W n E s  water is decomposed by means nf metallic wh'es~ 
which have an affinity for ogygen, the wire conveying po- 
sitive deetricity becomes oxidated. When a platina wire 
is emp!oyed, it does not oxidate, But by the hypothesis 
the union ought to take place ; far the pladna, traturally po- 
siti.ve, has its energy considerably exalted~ and consequently 
should unite with as much force to negative oxygen as any. 
other metal under the same circumstances. The matter is 
simply thus: The cause of combination is attraction, the 
cause of attraction is existence in differently electric states : 
the more energetic these states are, the more violent is the 
attraction. Mr. Davy's words on tiffs part of the subject 
are: st As the chemical attraction between two bodies 
seems to be destroyed by giving one of them an electric 
statedifferent from that which it naturally possesses, that is, 
by bringing it artificially into a state similar to the other, 
so it may he increased by exalting its natural energy. Thus, 
while zinc, one of the most oxidable of the metals, is inca- 
pable of combining with oxygen ~hen negatively electrified 
in the circuib even by a feeble power ; silver, one of the least 
oxidable~ easily unites to it when positively electrified; and 
the same thing may be said of other metals." In the in- 
jtanee present, the oxygen is in the negative state~ the pla- 
tina is strongly positive, and precisely in the same circum- 
stances as the silver in Mr. Davy's instance. W h y  then 
do they not combine with violence * ? 

It 

In the Phliomphical Magazine, vol. xxxiii, p. 88, we i~nd xhe fGllowing, 
from a Correl~mdent : 

" Mr. Davy showed, by a refined application of his principle~, that, in the 
d¢compofitiola of a nea~ral salt in solution, the cider of the a~r~.agem.eut 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ite
 L

av
al

] 
at

 1
4:

25
 2

5 
Ju

ne
 2

01
6 



~46 Observations and Experiments concerning 
I t  would seem as if this one fact were sufficient to esta- 

blish a decided difference between chemical affinity and 
electro-chemical attraction; since the former is absent, where 
ttle latter is present in an eminent degree. 

Pursuing this reasoning, we find that, at the other wire, 
hydrogen is evolved. Mr. Davy has shown that the least 
oxidahte metals easily unite to oxygen when their opposite 
states are exalted. Such is the case with silver. Now 
since silver in its natural state has little attraction tooxygen,  
and since in its exalted state it easily unites, is it an unfair 
conclusion, that, if made strongly negative, it should unite 
also to hydrogen? for, as the cause of combination is the 
same in both, we ought to obtain the compound of silver 
with hydrogen as well as that with oxygen. I f  there be 
any difference in the circumsfances, it is that silver has na-  
turally some attraction to oxygen, and none to hydrogen 
which would cause the combination with the former to be 
somewhat more quickly formed than that with the latter. 

Having no~, shown inslances of  bodies in different states~ 
not combining, I proceed to the next position, that '~ bo- 
dies in similar states do combine."  

W i t h  a view Of ascertaining by direct means whether 
bodies in similar states of electricity do combine, I made 
the tbllowing experiment. 

Two cylindrical vessels (Fig. t ,  Plate V,) one of glass, 
the other of metal, are connected by a stop-cock in such 
a manner that the cock, when open, allows all the fluid of  
one-vessel to flow into the other. The vessels are insulated, 
and have each a wooden stopper, through which a condt, e- 
tor forms a communication between an electric machine 
and the fluid within. There are quadrant and pith-ball 
electrometers, the ends of which also plunge in the fluid. 
The use of  the conductors is to throw in an electricity, which 
must  in both be of the same kind, as it is furnished from 
the same sonrce; but to provc it beyond doubt is the u s e  

of  the pith-balls, and can readily be done with sealing- 
wax in the usual manner.  The quadrant electrometers in-  

varlet.. When copper wh-e% which readily combine with oxygen .and are 
easily soluble in aclds, are used to tran.,mit the electricity, the p~;sit~ve wire 
attracts the oxygen anti acid, and repels the hydrogen and alkali But mhen 
platina wires are employed, which have but a very slight affinity for oxygen, 
[are not electric attracti'on and affinity the same ?] the phaenomenon is very 
different. Oxygen and acid, as before, are attracted by the positive pole ; 
but  as they are incapable of uniting to the platina, [why ?] they instantl.~r re- 
ceive by contact its electric state, and exerci~.a repulsive power towaras it 
the same erect takes place with the hydrogen .~,nd alkali at the negative p61e. 

This  philosopher seems to have'overlookdt:t a position manifestly ba con- 
tradiction to the hypothesis wi~ich he intends to support.  

dicate 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ite
 L

av
al

] 
at

 1
4:

25
 2

5 
Ju

ne
 2

01
6 



J~ ~J 

h~ 

p~ 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ite
 L

av
al

] 
at

 1
4:

25
 2

5 
Ju

ne
 2

01
6 



Mr. Davy's Hypothesis of Electro-chemical Adfnily. ~4 7 
dieate the equal intensities of the powers thrown in. The 
vessel a is made of metal, lest it should be thought that 
the change resided in the surface if made of glass, and 
contains a quanlity of oxalic acid in solution. ]'he other 
vessel b contains solution of lime, which being naturally 
positive admits the use of glass f()r the convenience of  
seein, g.the result. The stop-cock is. furnished, with. a long 
insulating handle, and the whole ~s set oil an insulated 
stool. Matters being in this state, a full stream of positive 
electricity was poured in from a very powerflll machine, 
through the two conducting ~vires. Aitcr the pith-balls 
were proved by wax, and the quadrant, electrometers oh- 
served to stand the same number o~ degrees, the Stop-cock 
was turned by its glass handle, On the mixture taking 
place, the oxalate of lime immediately precipitated. 

Having emptied and dried the apparatus, the whole was 
arranged as befbre. The metallic vessel contained solution 
of oxalic acid, the glass-vessel was empty. A stream af 
electricity was poured into the solution, and the stop-cock 
meanwhile opened : when the fluid touched the wire of the 
pith-balls in b, the pith-balls immediately diverged with 
positive electricity ; clearly demonstrating that the acid so- 
lution had carried with it positive electricity. 

In the experiment the agency of neo.0:ative~ eleetrieit_ y 
cannot be suspected. I f  any had been produced by the 
contact of the two solutions, it must have been immediately 
destroyed by the constant streams pouring in from the ma- 
chine. I made use of oxalic acid and lime, these substances 
being in~tanced by Mr. Davy as remaining in different 
states when separated. 

Oxygen and substances in which oxygen,predominates, 
as acids, are attracted to positively electrified surfaces, and 
are repelled by surfaces negatively eiectrified. These bodies 
are therefore themselves in the negative state. Now if for 
example phosphorous acid be negative and oxygen in the 
~ame state, why have these substances so strong an attrac- 
tion, and why do they combine to form phosphoric acid ? 
It might be said that the phosphorus in the acid being po- 
sitiv% although combined with oxygen in the negative 
state, but not to saturation, yet has an excess of positive 
electricity, and that this excess attracts the additional quan- 
tity of negative oxygen. Were this the case, phosphorous 
acid with its positive excess should be repelled by the posi- 
tive and attracted by the negative pole ; which is not only 
sontrary to t;act, but contrary to the hypothesis. 

Q 4 I can 
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~4S Observations and Experiments concerning 

I can also produce instances of bodies neutral'* with re- 
gard to attraction, which combine with the most intense 
fi~ree. Potassium has an amazing attraction for oxygen ; 
their c~mbination is quick, and the heat and light intense. 
The resuh of all such powerfidly energetic attractions is a 
compound which is neutral as to other bodies. Such a 
body is also water. Here then are two neutral bodies; and 
yet so powerful is their affinity for each other, that in or- 
dinary processes we never obtain potash free from water. 

Mr. Davy seems to place great reliance oll the fact that 
a copper wire which is naturally positive, when made 
negative, will not be acted on by nitrous acid, which is na- 
turally negative. This however proves nothing; for it does 
not tollow that it is electric repulsion which prevents the 
combination: and if it did follow, it would be far from 
proving that combination is caused by eleelric attraction. 

Having now given examples, in which combination. . 
ought to take place, and does not, as well as mstanoes m 
which combination does take place~ and ought not ; I shall 
proceed to some ~enera] remarks. 

"/'here are, I thqnk, a variety of facts inexplicable by the 
r . . . . . .  agene5 of( electncty, which are easdy accounted for ff at- 

tributed to affinity: for instance, the various attractions 
coexisting in certain salts. Let the example of super- 
phosphate of potash be selected, the component prlneiples 
of which have been already mentioned. Positive phos- 
phorus unites to negative oxygen, forming phosphorous acid; 
and this must be supposed to be still positive, as it unites 
with another dose of negative oxygen, forming phosphoric 
acid. Positive potassium combines with negative oxygen, 
forming potash: this being positive has an attraction to 
the negative, phosphoric, aczd., they combine, . . . .  and form phos- 
phate of potash ; which must be stdl poslttve, as it has an- 
other attraction to an excess of acid : this additional dose en- 
ters into union, and at length there is formed super~phosphate 
of potash, which has also an attraction to water, forming 

*' "Similar effects may be conceived to occur in the case of ¢~xygen and 
hydrogen, which form wzter, a body apparently ~eutral in electriealenergy 
to most other substances ." and we may reasonably conclude that th¢~ is the 
same exahation of power in MI cases of combustion. In general, when the 
different energies are strong and in perfect equilibrium, the eomblnation 
ought to be 9ui,'/c, tl~e heat and light inte~.se, and the new compound in the 
netttral state. This would seem to be the case in the instance just quoted, 
and in the circumstances of the union of the strong alkalies and acids. But 
when one energy is feeble and the other strong; all the effects must be less 
vivid ; and the compound, instead of being neutral, ought !o exhibit the ex- 
cess of the stronger energy."~Davy'sBakeriart Ledure, Phd.Tra,as. 

the 
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~'Ifr. DaVy's Hypothesis of Eleetro-chemlcal ~4~nity. ~49 

the crystals of this salt : and lastly, the water itself is a 
compound of oxygen and hydrogen~ tinited by a very po~ver- 
ful attraction. 

Here are no less than fourteen electric attractions form- 
ing seven combinations, all operating quietly together. Is 
it possible, from any thing we know of electricity, to form 
• definite idea of so many complicated powers; so nicely 
balanced too, that in some instances the smallest touch, 
nay~ the ffi~:tion occasioned by falling through air, is suf- 
ficient to make them arrange themselves in a new order, 
and the chitnge is attended by the most violent effects ? 

By admitting that these combinations are caused by an 
attraetiota sui generis called affinity, which is an essential 
propert ol t matter, the explanation becomes extremely 

Y . . - 

easy. BuI! the dtffictdty of the other ~s ~ot surmounted by 
supposing :with Mr. Davy that electricity is no more than 
a propert~ef matter. For, beside that the hypothesis i~ 
h~admisslble, a~ shall be presently sho~vn, we know that 
the facts ale objects of sense convincing and unalterable, 
whatever conceptions we may haqe or" that power whieh 
occasions their production. 

I shall'now state my reasons for affirming that electricit); 
is a fluid s~i generis. If  electricity be a property of matter, 
]t ought to be inseparable from matter; we can have no 
clearer eoni:eption of a property abstracted from matter, 
than we t:an of eolour independently of the body coloured. 
I f  it be shown that it is separable, it necessarily follows that 
it  is an absolute substance ; as the moment it is separated 
it ceases to be a property. That we do obtain it in an in- 
sulated state is, I think, shown by experiments with the 
Torrieelli~tn vacuum. Do we not see streams of electricity, 
pervade the vacuum*? Can we not detect it in its pro- 
gress • by its effects ? It is clearly shown also by holdinga 
quire of paper in the interrupted circuit of a battery. On 
making thd discharge, the paper is perforated with violence; 
and we see a prodigious volume of condensed electricity. 
W h a t  has done this ? Is it done by that which has no more 
existence per s e than solidity, extension, or figure,.have with- 
out substance; which is no more separable from matter, 
than splendour, tenacity, ductility, from metals ? If  it be 
not a substance, what causes the smell and taste so ap- 
parent from electrified points ? It is not caused by particles 

~' If air be ~atirely absent, it i$ true the light is much less perceptible, if ' 
at all ; but'  th.'it electricity still passes, is pr6ved by the divergence of ball~ 
~otmeot~t b~" ,~onductor~ with the yacuum. 

driven 
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• ~0 Obwrvations and Experiments concerning 

driven off from the points, so small in quantity as not to 
have appreciable gravity, as some have asserted; for the 
smell and taste are the same, whatever be the substance 
from which they issue. Lastly, I would know what is it 
which diffuses itself from one conductor over the surfaee of 
another, when separated by a great space ; which in fine 
affects the organs of sensation with every effeet of rnateri- 
ality. 

It is pretty certainly known that calorie enters into che- 
mical combination whh'bodies ; and that it is a really che- 
mical combination is proved by the mutual change of pro- 
perties consequent on the union. Thus ice combining 
with free caloric forms water; the ice has lost its solidity, 
the calorie is become insensible. Are we to suppose that 
caloric is in a state differently electrical from that of water? 
Tile powerful attraction must be all on the side of the ca- 
loric, as water is said to be neutral with regard to other 
bodies. 

The hypothesis gives no satisfaction concerning the se- 
paration of oxygen from various bodies by light. Is this 
substance also possessed of electric energy ? 

It is scarcely possible to conceive how the firm com- 
binations with which we are acquainted, can be occasioned 
by so weak an attraction as that of electricity ; and the less 
so when it is considered how very small is the quantity of  
this power apparent in these very experiments which gave 
origiu to the hypothesis of electro-chemical attraction. 

The contact of very large surI~ces ahnost always requires 
to be made several times before the gold leaves of Bennett's 
electrometer are sensibly affected. Every one is acquainted 
with the amazing sensibility of this instrument. What  
must be the effect of a single contact of one pair of atoms ? 
Yet it is certain that the attraction of one pair of atoms is 
of as great intensity as the combined powers of all, however 
great the quantity. The difficulty is considerably increased, 
if we suppose that the electricities of heterogeneous bodies 
exist in an absolute state. They must then be so feeble as 
not to be appreciable by the most delicate instruments in 
our possession ~ beside that, in the latter ease, the agency of  
electricity must be entirely supposititious. The following 
experiment of Mr. Davy's, I think, tends to confirm my 
objections against the efficiency of electric agency. 

Mr. Davy heatetl together a plate of copper and a plate 
of sulphur. The electricity which was scarcely sensible at 
,58 ~, even to a condenser,, became, only powerful enough 
at 100 ° to cause a d~vergenee ol/ the gold leaves without 

eO~- 
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IVEr. Dwvy' s I-tupothesis of  Elects'o-chemical .4ff;;dt~ d. °~s t 

¢onden,ation. They increased in a higher ratio as the 
sulphur approached its point of fusion ; at a little above 
which these bodies combine with the evolution of light and 
heat. 

The electricity at 10o ° was barely sufficient to make 
the ~ gold leaves diverge. How extremely low must have 
been its intensity ! for it is certain that the leaves of Ben- 
nett's electrometer diverge with almost any change in the 
surrounding media. Thus, if powdered chalk be blown 
from the uosle of a bellows upon the brass cap, the leaves 
diverge; or it is only necessary to let the chalk powder 
fal[outhe cap. Can it be supposed, although the elec- 
tricity increased in a ratio somewhat higher towards the 
melting point of sulphur, which is 2~26 °, that so low an in- 
tensity~ as it still must be, could cause a combination at- 
tended by such a violent extrication of heat and light ? 

I also'have made some experiments on the contacts of 
different st~bstances. A plate of" insulated copper and a 
plate of glass were heated to about 130 °. ~Vhen separated, 
each caused a divero~ence of the gold leaves. The electricity 
was always weak. ()ncej when the sun shone very strongly, 
the electrometer had acquired exquisite sensibility, and 
under these circumstances the divergence was somewhat 
considerable. I never afterwards succeeded so well. 

A plate of sulphur and a plate of glass, when heated and 
afterwards separated, caused a very sensible divergence of 
the gold leaves. When the ~lass o n  one side was coated 
with tin foil equal to the diameter of the sulphur, and 
heated as before, the leaves diverged nearly half an inch. 
These experiments exactly coincide with some made by 
Mr. X,VilOke ill a different mal'mer. This philosopher f'otmd 
that, when sulphur was melted, and allowed to solidify 
in glass vessels, they both acquired a stron~ electricity 
but that the electricity was much st.eonger if t~e glass were 
coated with metal. 

I repeated Mr. Wiieke's experimeut with some little va- 
riation, l poured melted sulphur on a plaz~e of glass, and 
cemented on an insnlating handle. When solid, its elec- 
tricity was so strong that it attracted large pith-balls as 
vigorously as if" excited by strong friction. The intensity 
of the glass was much lower. These experiments of melted 
sulphur do not differ from that of the heating of sulphur 
made by Mr.Davy,  otherwise than that tl're tbrmer mode 
is more decisive; a complete contact is formed, and ~the 
he~t i~ general and equa]~ and accordingly the results are 
le,s equivocal. 

iEpinus 
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~ Observations and Experiments concerning 

./Eplnus found that when two plates of glass, such as are 
used for looking-glasses, were pressed together and after, 
wards separated, they acquired a strong electricity,but dii~ 
ferent in each plate. 

These experiments can be ,only performed under certain 
circumstances of the atmosphere, as when the air is dry ~tnd 
the sun shining strongly. 

If  Mr... Davy's experiment be sufficient, to ground the 
supposition that sulphur and copper combine by the attrac-. 
tlon of their different electricities, I have the same grounds 
for sL~pposing that copper and glass, salphur and glass, oF 
glass a n d  glass, unite chemically; since b), contact t~ey 
produ.ee different states of electricity. 

Having made a statement of th~ principal objeetions 
which occurred respecting the electro-chemical doctrines 
of combination, I shall now proceed to notice whatever re- 
mains on decomposition. 

The manner of decomposition in general'has been already 
noticed, l am now prepared to enter dn this  branch of 
the inquiry more minutely. 

Mr. Davy has, in different parts of his writings, given 
two modes in which dec0mpostion is effected, each of 
which I conceive tobe  essentially different from the other. 

1. That the electricity of each pole attracts that prinei.~ 
pie of the compound which is an opposite state of itselF~ 
and repels the principle which is ~ similar state~ and that 
this happens at both poles. 

2. That the electricity of each polo, where it is in con- 
tact with the compound, brings the component prineiple~ 
into similar states, and that they consequently repel each 
other. 

I shall endeavour to show that decomposition cannot be 
produced accordin~ to either of these positions. This l 
hope to acc~mplisl~bv proving, 

1. That the intercl~ange of electrical powers ought not 
to cause electro-motion in the principles of the compound; 
and, allowing electro-motion, that combination and not dcr 
composition ought to take place. 

¢. That, if the decomposition of combined bodies be 
caused by the repulsion of similar states artificially ac- 
quired, both principles of the compound ought to be found 
in a separate state collected round the polar wires. 

Beginning with electro-motion, it is evident that, in the 
solution of a salt, we must suppose a number of particles 
surrounded by water. That water is a conductor of that 

electricitg 
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l~[r. Llavy's H~dpothes'~s of Electro-chem;ca1,4if,dry. 2 ~  
electricity which is supposed to cause combination has been 
already shown. Whether it be a conductor of such in- 
tensmes as the Voltaic, is perfectly immaterial to the in- 
quiry. When  in the saline solution are immersed the 
polar wires, the latter as usual exert their attractions in 
concert to the opposite eleetricities of the saline elements. 
I t  becomes a question~ W h y  do not the eleet¢icities of the 
decomposed elements pass through the fluid conducting 
medium towards the poles, without carrying also the ele- 
ments with which they were combined ? tbr the original 
electricity of the elements is immediately annihilated in itl 
passage towards the poles. Conseqtlently all attraction 
between it and the element with which it was combined, 
must be destroyed. Besicles~ in all our experiments, we 
find that to produce attraction or repulsion it is necessary 
to have an electric.interposed between the body acting and 
the body acted on. 

It is next to be examined how far decomposition can be 
effected in the manner stated. 

It is an axiom, that a force cannot be overcome by a 
force which is not greater. Then, if a quantity of artificial 
electricity thrown into a compound occasion decompositiotl, 
that electricity must  be possessed of superior intensity. W e  
will suppose it the positive power thrown into solution of 
sulphate of  potash. The first effort of the superadded 
power will be to attract the negative acid, which will be- 
come saturated or neutral. The second effort will be to  

combine with, and to exist sensibly and absolutely in, the 
neutral acid. Thus the acid which was, in the cmnbination, 
negative, is now positive. The alkali suffers this change con- 
versely, and becomes negative. We  have now all the con- 
ditions as they primarily existed for producing combination ; 
with this difference only, that the attractions of the bodie~ 
are b~, far more intense; for, if otherwise, the original com- 
bination would never have been broken. W h y  then do 
they not combine with increased force? And why are 
they attracted to these very Folcs, which being in similar 
states should violently repel them ? Independently of in- 
creased intensity there are two powerful causes operating to 
favour cQmbination ; one only of which tended to sustain 
the original salt. First, the bodies are tbrced to approach 
directly by their reciprocal attractions; and indirectly by 
the strong repulsion of the similarly electrified poles. Con- 
sequently they should pass to, and occupy the situation in~ 
the fluid where there is least resistance ; namely, the mid- 
dle point~ where the repulsion of one pole ends and the 

attr~xctioa 
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~54 Observations and Experiments concerning 

attraction of the other begins. This new eombinatlon, if  
not permanent, ought at least to he sustained while the 
eauses continue to exert their influenee. 

Let us apply these objeetlons to the decomposition of 
water by Vo|taie electricity. When the polar wires are 
immersed in a ves~el ¢,f water, the positive wire attracts 
the negative oxygen, and repels th6 hydrogen ; the negative 
wire attracts the positive hydrogen, and repels oxygen. 
During these repulsions, the negative oxygen and the posi- 
five hydrogen must meet and un[te~ again ~brming water. 
There are also oxygen and hydrogen attracted to their se- 
parate poles. Here each must immediately acquire a state 
similar to that of the polar wire, in eongequenee of which 
e~h  must be repelled ; and the course of the gas during !ts 
repulsion must be directed by the altraetion of the opposite 
pole. Th~s repulsion taking place at each pole, the gases~ 
oxygen and hydrogen, strongly electrical in different states, 
Should in their attempts to cross, meet and unite ; for their 
power of combination is considerably increased : and thus 
water should be recomposed. 

But if by any ingenuity it can be shown, that they ought 
m~t to uni't% it uhimately comes to this, that the gases 
will cross ea.ch other, and will pass to pole~ whieh, being irt 
different states, will attract and afterwards repel, them ; and 
~hus a continua] series of /~ttractions and repulsions wilt 
follow--precisely in the same manner as a suspended pith° 
ball will continue to play between two jars differently dee-  
trifled, attracted to one, repelled from that and attracted to 
the other~ so long as there remains contrariety of  power in 
the jars. This example is applicable by a d~reet analogy. 
:But whether the gas do or do not combine, a bubble ought 
never to be discharged in a sensible state. 

Wi th  a view to ascertain whether or not water is reeom° 
posed at the central point, as supposed by Mr. D a v y ' ,  [ 
made the tbllowing experiment. (See fig. 2.) 

A glass tube filled ai th  dry powdered muriate of lime~ 
through which passed a platina wire hermetieatly sealed at 

" T h e  oxv~'en of a portion of water is attracted by the positive surface, 
at the same tithe that tile other constituent part, the hydrogen, is repelled 
by it ; ~md the opposite process takes place at the negative surface ; and in 
the ~nidd& or neutral point of the circuit, whether there be a sei'ies'of de- 
compositions and recompositlons, or whether the particles from the extreme 
points only are active, there must  he a nffw combination of the repelled 
matter,  and the ca~e is analogous to tl~a~ of two pbrtions of murlate of soda 
separated by distilled water;  muriatlc acid is repelled from the negative 
side, and Soda from the positive side, and mnriate of  soda i~ composed i-, 
t h e  middle ves~e.~."~Davy's Bakerian Lecture. 

both 
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3fr. Davy's Hypothesis of Electro.chemlcal Affinity. ~,~5 
both ends, was placed horizontally on a small glass pillar ; 
the ends of the platina wire projected beyond the extremi- 
ties of the tube, and terminated in two small hooks. From 
these hooks on each side were suspended small bell-glasses, 
in ~aeh of which was contained a platina wire sealed, at the 
top; the latter wire passed through the bell, and formed the 
connexion with the hooks. The lower ends of the bells, 
which were open, were immerged in small glasse% and both 
bells and glasses were filled with distilled water. The con- 
ducting wires which proceeded from thee battery were armed 
with a slender piece of we|l-burnt charcoal. Each piece 
of charcoal was plunged in the water of the ~lasses ; ~ s o  
that the electricity was conveyed t¥om the charcoal to tile 
wire in the bell. Here the decomposition commenced. The 
electricity was conducted through the wire in the hori- 
zontal tube; from thence to the wire in the second bell, 
where another decomposition took place, and at length to 
the other piece of charcoal. [See the Plate.] 

By this arrangement the middle point, where Mr. Davy 
says water is recomposed, was muriate of lime, which 
would absorb any water that might be formed, and here it 
might reasonably be expected to be found. 

Having ascertained the exact weight of the horizontal 
tube and its contents, I connected to the apparatus a bat- 
tery of 100 pairs of 4-inch plates, The battery was kept 
in a state of activity tbr tbur hours. At the end of this 
time oxygen was found in one bell, and hydrogen in the 
other. But the horizontal tube was precisely the same 
weight as before, notwithstanding that a considerable 
quantity of water had been decomposed, 

The positive wire attracted the negative oxygen, and re- 
pelled the positive hydrogen, through the wire and muriate 
of  lime ; where meeting with negative oxygen repelled 
from the other bell, the two gases, being in ~liffereut el.ee- 
trical states, must have, as Mr. Davy allows, united to form 
water. As the horizontal tube gained no weight at the 
end of the experiment, is it not a sufficiently well warranted 
conclusion that no water was formed, and that conse- 
quently the theory given for the evolution of pure gases 
must be erroneous ? These gases, if conveyed through the 
wires, must have passed through no less than four air-tight 
sealings. W h y  should these gases pass, and air be detained ? 

W e  now come to the second position, That decomposi- 
tion is produced by bringing one of the combined sub- 
stances into a state different from that which is natural to it. 

When a particle of a compound has its elements thus 
brought 
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~t,~G Observations and Experiments concerning 
brought into similar states, it is certain that they must re- 
pel each other. But it is equally certain that they must 

bo th  he repelled from the polar wire~ far it is also in a s~- 
milar state. The elements should now be attracted over 
to the other pole. q'he salne thing taking place at the latter 
pole, the elements there separated ought in the same~man. 
ner to be attracted to t~e opposite po|e. Dur ingthe  whole, 
the repulsion of the one pole is aided by the attraction of 
the other. Applying this to a particular example, suppose 
m sulphate of potash ; we know that potash is naturally in 
the positive state : when the sulphurie acid is rendered po- 

• sitiCe hv the electricity thrown in, the two substances will 
repel each other ; bt~t both will be repelled from the posi- 
tive and attracted to the negative wire. The same change 
is pr~duced by the negative wire ; in consequence of which, 
acid and alkali will be attracted to the positive wire. Thus 
we should have both eleauents in a separate state collected 
round each of  the polar wires. If  this be fbllowed up, we 
shall find that the two bodies cannot rest for any length of 
time at either pole, constantly acquiring similar states;---on 
which account an endlgss series of attractions and repul- 
sions will ensue. These effects happen, if the substances 
in different states be supposed to pass each other without 
union. If  they dr) not pass, the two substances should 
combine, and neither acid nor alkali should be, found per- 
manently at either pole. 

It has been shown that Mr. Davy's first assumption cff 
bodies eombinin~ still retaining their peculiar energies r is 
unl'bunded ;"anti'that after combination there no lon'~get; re. 
mains any electricity. There is then no reason why dee-  
tricity thrown in should exert an electric attraction tO the 
one~ more thark to the other element ; or why a sensible 
electricity may  not be diffused over a particle Of a com-  
pound, without causing a repulsion of its elements. The 
repulsion should rather be supposed between the ultimate 
particles of the com pomad, than between those of its c|e- 
ments. 

tt now only remains to notice the insufficiency of M ~  
Davv's ¢atplanation* of the influence of quantity on deeom,, 
posi{ion. -Selecting the instance of the partial decomposi- 
tion of sulphate of soda by muriatie acid, let us examine 
how far this could be produced by ieleetrie attraction. M u -  
riatie a~id and soda are held together by an affinity whiek 

'~ " F o r  the combined effect of many particles pmsesslng a feeble enecrlg~s 
may be eone'~ived equal, or even superior, to the effect of a few pattie et 
possessing a strot~g e~ectrical energy.,Y~Dnwd's Bakerian Lecture, 

i ,  
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3[r. Dav9' s H~pothesis of  Electro.chemical .elz~nity. ~37 

is overcome bv that of sulphurie acid ; sulphate of soda 
is formed. From th~s it appears that sulphuric acid, being 
more negative with regard to st,da than muriatic acid is, 
exerts a more powerful attraction, and with th~s attraction 
existsi n sulphate ~f soda. When muriatic acid is added, 
which has a weaker energy, it is impossib}e to conceive 
how the weaker electrical energy could displace the stronger. 
The soda possesses as strong an attraction to the sulphurie 
acid as the latter does to the soda. [-Iere there are two at- 
tractions, eilher more powerful than that which is ~upposed 
to break the combination. Were the soda in a free state, 
its electricity might be saturated by a great quantity of a 
weak power. But it w6re absurd to suppose that the soda 
would separate in order to unite with a weaker electricity 
for which it can have no attraction, being already saturated 
with the opposite stronger power of the sulphuric acid. 
The attractions of electricity obey intensity, not quantity; 
and it may be proved by a decisive experiment. This law 
alone is sufficient to establish a difference between electric 
attraction and affinity. 

The intensity of electricity is in the inverse ratio of the 
surface charged compared with the quantity, I f  a battery 
and a small jar be electrified with the same quantity of. 
fluid, the intensity of the jar will be to that of the battery 
inversely as the superficial contents of the former are to 
those of" the latter. Thus if" the jar be -= 1, and the battery' 

3, the quantity of fluid -- 6 in each ; thus the intensity 
of the jar will be -----6, and that of the battery --~2, or three 
times greater. This superior intensity, ahhough not the 
ratio,, may be ea~il, y sh~wn bv. attaching, electi'ometers, to 
the. jar and battery, . When the . . . .  quantzties thrown m are 
alike, the electrometer of the jar rises to Its maximum m 
while that of the battery is not affected. The application 
of the experiment now becomes extremely easy, and its force 
manifest. 

Let a jar be charged by a certain number of" revolutions 
of an electric machine; when removed, let a battery re- 
ceive the quantity prodticed by an equal number of revo- 
lutions. The ball of the batter), is to be placed at some 
distance from that of the .jar, and midwa) between flaerrt 
is'to hang a gilt pith-ball suspended by a gilt thread from 
a negatively charged jar above. The plfl/-ball may be con- 
fined in its position by means of a sdk thread extended by" 
a hand underneath. When the silk thread ,s h:t loose, the 
gilt ball will be attracted to the jar. The same thing hap- 

erha )s twent pens if the battery contain twice, or p l l  ~ y tnnes 
Vol. aT. No. 156..,tpril 1811. the 
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~58 _~In Aaalgsis of Fluor-Spar. 
the charge of the jar. The battery represents muriatie 
acid, the positive jar represents sulphurie acid, and the ne- 

g ative jar represents soda. The powers are reversed ; but it 
oes not affect the conclusion. These experiments may 

be made also by employing large and small conductors. 

Conclusion. 
~If I have been thus free in stating my objections to the 

opinions of one of the most distinguished philosophers of  
the age, I was encouraged to proceed, when 1 reflected that, 
as the establishment of truth was the object of research, 
the discovery of error as a preparation, would be to no one 
more highh' pleasing, than to the illustrious framer of this 
ingenious tlypothesis. 

X L V . . A n  Analysis of Fluor-Spar. B?l THOMAS THOM- 
SON, M.D.F.R.S.E.  *~ 

T n ~  mineral called Fluor-Spar has been hmg known, 
and valued on account of its beauty and the ease with 
xvhieh it can be turned on the lathe into various ornaments 
and useful utensils. It  oect~rs chiefly in veins, and very 
fiequently accompanies lead-ore. Some of its properties 
have been described more than a century ago ; as, ~br ex- 
ample, its phosphore,eing when heated, and its corroding 
glass when mixed with sulphurie or nitric acid. But it is not 
tbrt y y  ears since its composition., was discovered, b y Seheele, 
who demonstrated that it is composed of hme and a pecu- 
liar acid called fluorie. Chemists now distinguish it by 
the name of fluate of time. 

Hitherto, no chemical analysis of this salt has been pub- 
lished, except aver  5 incorrect one by Kirwan and Gren, 
which has been ascribed to Scheele, though t cannot find 
it in any of his dissertations on fluor-spar. By that analysis, 
it  is made to contain 27 per cent. of water,--a proportion 
very inconsistent with the properties of native fluate of 
llme, which, when strongly heated in a wind furnace, loses 
at an average only -~ o~oodth part of its weight. The obvious 
inaccuracy of the analysis given by the authors just men- 
tioned induced me to make a set of experiments on it last 
summer (18o7). I selected the purest transparent colour- 
less crystal, which I found by repeated trials to be very 
xlearly pure fluate of lime. When reduced to a fine powde/', 

From the Werneriaa Tra~actloa~. 
and 
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